Magnetic properties of β-Mn 2 V 2 O 7
Due to the high-spin d 5 eV higher in energy, and excluded from our analysis. As the β-Mn 2 V 2 O 7 is paramagnetic at room temperature [1] , we restrict our study to the FM phase.
Electronic structure of β-Mn 2 V 2 O 7 from first-principles calculations
We now turn to a discussion of the electronic properties of β-Mn 2 V 2 O 7 relevant to solar photocatalysis. The band gaps produced by PBE and PBE+U calculations are 0.82 eV and 1.20 eV, respectively. For metal oxides, HSE band gaps have been reported to trend more closely to experiment in some cases [2, 3] , and for β-Mn 2 V 2 O 7 using a standard mixing parameter of 0.25, we find a gap of 2.35 eV, significantly lower than many oxides [2] and near the desired range for a photocatalyst. Since DFT is not a rigorous theory of the band gap [4] , the quantitative nature of these predictions is limited. Many-body perturbation theory within the GW approximation can result in significantly more reliable gaps for many inorganic semiconductors [5] , despite its neglect of excitonic effects and electron-phonon interactions. Yet standard implementations of the GW approximation-in particular one-shot G 0 W 0 corrections-are challenging for transition metal oxides where d states feature prominently [5, 6] , possibly owing to insufficiently accurate mean-field Kohn-Sham starting points [7] .
Comparison with other semiconductors for photocatalysis
For efficient, solar-driven photoelectrochemical water oxidation, the 3 primary criteria for a promising photoanode light absorber are:
(i) valence band maximum 0.1-0.5 V with respect to the OER potential (Valence band alignment)
(ii) band gap between 1 and 2 eV to provide appreciable photovoltage and high absorption of solar radiation.
(iii) electrochemical stability in pH 13 under illumination, particularly at the OER potential (measured as no dark-or photo-corrosion current)
Here we tabulate known semiconductors for photocatalysis [based on the information in Chem. Soc. Rev. 38, 253 (2009), Chem Mater. 24, 3659 (2012), and our measurements of photoelectrochemical stability noted by *] with these three criteria. Table S1 . Known semiconductors for photocatalysis. 
